Electrogenerated Chemiluminescence Bioassay of Two Protein Kinases Incorporating Peptide Phosphorylation and Versatile Probe.
A sensitive electrogenerated chemiluminescence (ECL) bioassay was developed for the detection of two protein kinases incorporating the peptide phosphorylation and a versatile ECL probe. Cyclic adenosine monophosphate-dependent protein kinase (PKA) and casein kinase II (CK2) were used as proof-of-concept targets while a PKA-specific peptide (CLRRASLG) and a CK2-specific peptide (CRRRADDSDDDDD) were used as the recognition substrates. Taking advantage of the ability of protein A binding with the Fc region of a variety of antibodies with high affinity, a ruthenium derivative-labeled protein A was utilized as a versatile ECL probe for bioassay of multiple protein kinases. A specific peptide substrate toward target protein kinase was first self-assembled on the surface of gold electrode and then serine in the specific peptide on the electrode was phosphorylated by target protein kinase in the presence of adenosine-5'-triphosphate. After recognition of the phosphorylated peptide by monoclonal antiphosphoserine antibody, the versatile ECL probe was specifically bound to the antiphosphoserine antibody on the electrode surface. The ECL bioassay was developed successfully in the individual detection of PKA and CK2 with detection limit of 0.005 U/mL and 0.004 U/mL, respectively. In addition, the ECL bioassay was applied to quantitative analysis of the kinase inhibitors and monitoring drug-triggered kinase activation in cell lysates. Moreover, an ECL imaging bioassay using electron-multiplying charged coupled device as detector on the gold electrode array was developed for the simultaneous detection of PKA and CK2 activity from 0.01 U/mL to 0.4 U/mL, respectively, at one time. This work demonstrates that the ingenious design and use of a versatile ECL probe are promising to simultaneous detection of multiple protein kinases and screening of kinase inhibitor.